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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Bradely M. Knepper on 9/1 1/06 and 9/15/06. 

The application has been amended as follows: 

Claim 61 has been amended to depend from claim 58. 
Claim 62 has been amended to depend from claim 58. 
Claim 63 has been amended to depend from claim 58. 
Claim 64 has been amended to depend from claim 58. 
Claim 65 has been amended to depend from claim 58. 
Claim 66 has been amended to depend from claim 58. 



The remainder of the claims have been amended according to the proposed amendments 
discussed, approved, and noted below by the examiner. 
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1 , (Currently Amended) A method for iccei ving Mgh frequency signals 
CiuDsmilUxl through Ires space, c^mprisin^: 

passing one or mare optical signals the one or more optical signals containing 
dfitn and being composed of radiation uf a plurality of differing wavelengths, through tt 
diffracti vc optical dement to form, a plurality of signal segments, each signal segment 
having a different mean wavelength; 

passing a portion of a beam comprising each of said one or more optical signals 
thro ugh a pli asc re larder thai i s pro vided separately from «ai d di ffracti vc optical clement, 
wherein said portion of said beam passed through the phase retardex comprises an area of. 
the beam that is less than a total area of die beam iii croaarsectioji. wherein said ohnse 
relardcr has an area thai is less Chan an area of said difrractivc ojrticaJ clement, wherein a 
first portion of the .optical signal k parsed through said phase r&farder. anrirwherem the 
fitst portion of the optic al signal liasjt^iffejcnL phase than a second portion, of the optical 
signal that is not passed through the, phase retarded and 

detecting data in each of said plurality of signal segments at or near a different 
spatial focal poin t wherein a. portion of sa.id plurality of Raid defected signal segment s has 
passed timou gh said phase xetarder . 

2. (Original) A method, as ctoim 
passing, step: 

transmitting caeh of saidopticaJ signal* through atmospheric distortion at adata 
rale that is greater than one gigabitiseeond for cadi wavelength. 

■3- (Original) A mcthud v as elaimed in Claim 1 , wherein the diffraelive . 
optical element, is a. hologram, a zone plate, or combination thereof, 

4. (CiurenLfy Amended} A method, as claimed in Claim 3, wherein sa i d . 
phase-retarder las arntrea lhat is Jcsirthan-cni are a o f sa ieh d i firactive oprt ica r-elcmenr;; 
wherein a fi r s t port i on of the o ptical signal is p assed thr o oij&h said phase retardcr, wherein "'; 
said phase relardef defines a disc shaped area that ir located f| in |J adjacent a central 
portion of the drffraxstive optical, element, and where i n t h e fit si por t ion of the optical 



signal that contacts the diilradive optical clement within a first radial distance of a ccntcr 
of the diffractive optical element wMe said second portion is the radiation that contacts 
ihe diflractivc optical clement onlsidc the radial distance. 

5. (Original) A method, as claimed hi Claim 1 , wherein; 

in Ihe detecting step, each of ihc plurality of signal segments is detected by a 
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different detector. 

6. (Original) A method^, as claimed in Claim 1 , wherein: 

in the detecting step, the mean waveleDgtii of at least one of the signal segments i 
reduced before the at least one of the signal segments contacts a detector. 

7. (Original) A method, as claimed in Claim 6, wherein at least one of the 
following conditions \r true before, a signal segment contacts a detector; 

the Spot size of Lhc signal segment is reduced by a lena; 

tlic mean waveleogth of the .signal segmeaf is 5 reduced by n lens; and 

the intensity of a signal pegiuenl itr increased by a 1 en 5. 

8. (Original) A method, as claimed in Claim 1, wherein* 

after the pawing step and beibro the detecting step, the plurality of signal 
segment* are relieved by a reflective surf ace. 

!). (Original) A method, as claimed in Claim 1 , wherein: 
the optical signal has a beam size at an aperture- of a source taansnirtter associated 
with the optical signal that is less than an atmospheric inner, scale. 

10. ^ (Original) A method, ay claimed in Claim 9, wherein (lie hearn size al the 
traugfiuicterisno more than about 10 mm. 

1 1 . (Currently Amended) A method for receiving high frequency signals: 
transmitted through free space* comprising: 

dividing an optical signal, the optical signal containing data and being composed 
of radiation of a plurality of differing wavelengths, into a plurali Ly of signal segments, 
each signal segment havbi£ a different mean wavelength; 

passing a portion of one of flue divided optica] signal and the optical signal 
through aphaseretarde r. wherein said portion is a partial crass section nf the o ne of the 
divided opt ical signal and the tmriml tnpn»V 

reflecting said divided *igna3s towards a plurality of spaced apart detectors; 

reducing the spot size of the- signal sagraents using on immersion lens that is 
integral to each of (lie? plurality of detectors; and 

detecting, with said plurality of spaced apart detectors data in each of said 
plurality of sigual segments, wherein each of said spaced apart detector* is- located 
substantially ara different local point, the focal, points being at different positions alunga 
common optical axis, and whete rn. and wherein each said focal puinlv natives at least 
5fime. of said portion of one of the divided untie*! xiprml and the optical fiig nnl paasftd 
through said di^ mturdcr. 



(Original) A method of Claim 1 1 , wherein etuch of lhc detectors in located 



Application/Control Number: 10/053,679 



Page 5 



Art Unit: 2613 



in an cnd-lo-end confirmation relative to an adjacent defector. 

13. (Ori&iiial) The method of Claim 12 > wherein the loiigiUidinal axes nf each 
of the detectors arc at least KijhstnnliaUy paralJel to One tmuLhcr. 

14. (Original) The inclhod of Claim 1 3, wherein the longitudinal axus area! 
least. substantiaJJy collincar. 

15. (Original) The method or Claim 1 1 > wheieinin the dividing step the 
optical signal is passed through a diffractive oplicat dement and a first portion of the , 
optical k\ gnal is passed through one or rnorc phase retainers. 

1 6. (Original) a method, as claimed in Claim 15, wherein: 

the first portion of the optical signal contacts a central portion of the diffiactive 
optical element and wherein 1lie ftr&L portion of the optical signal has h different phase 
than a second portion of the optical signal that is not passed through the one ox mure 
phase rcUiidcrs. 

17. (Original) A method*, as claimed in. Claim 15, wherein; 

said first portion is the radiation in the optical signal that eontaektiic diffr active 
optical element within a radial distance of a cencter of the dilfiactivc optical element while 
said second portion is die radi ation that contacts the ditYvaeti ve optj cal ; element on Lside 
th& rudiul distance. 

1 8. (Original) A mclhodj as claimed in Claim 1 1< wheiein: 

in the detecting step, the spot size of at least one of the tfi^nul sic^cnls is reduced 
hy a lens before (he. at least one of the ai^iiiil segments contact a detector. 

19. (Original) A method, as claimed in Claim 1 8, wherein; 
the spnt si ?e ir reduced by- aii Uviinersiou lwis. 

20. (Previously l^ented) A method, as claimed in Claim 1 1, wherein: . 
the plural ity of signal segments are reflected by a reflective surface after the 

dividing step and before the detecting step. 

21 (Original) A method, as claimed in Claim 1 1 p wherein in the dividing step: 
saki optical signal is fucuxed with a diffractive optical element. 

22. (Original) A method, as claimed in Claim 1 1, wherein: 
the optical signal haa a beam size al an aperture of a source transmitter associated 
with the optical signal that is les* than an atmospheric inner scale. 
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23. (Original) A method, as claimed in Claim 22, wherein the beam size is nri 
mare than about 10 mm, 

24. {Currently Amended) An apparatus for receiving on optical signal 
transmitted through ftce space* the optical si&ual being composed of radiation of a. 
plurality of wavelength^ comprising: 

at least ihic diilractiye optical element for recusing a beam of radiation af 
different wavelengths ffl different corresponding focal points and thereby creating a 
foc used bciimpf radiation wherein said focal points arc at different positions along the 
[>pti eal axis of said optical element, wherei n sai d af. I east. one. diffraotive optiuul cicrncn I 
ha? a diameter that is greater than a Fresuel scab fur said plurality of wavelengths and a 
distance from a transfniller, mad wherein said focal points encompass a first area 
comprising a first' spat si ze- or greater; 

a.phpse retarder. wlior ein less than an entire cmaa HEc-iitm of one of said beam nf 
radiation of different wiLvclcnp ths and said focused beam of r adiatio n is parsed through 
said phase retarder: and 

a plurality of detectors, each detector being located at or near a LulXcrcnt one of the 
focal points and neceivi0£ die radiation ibeuacd on the local point corresponding to the 
detector, wherein each of the plurality of delect ore- has a photoactive atea equal to a 
second area that is less than said first area, wherein each of said plurality of detectors is 
associated with a focusing clantuil comprising an immersion lens that reduces the spot 
aizu of incident radiation to no more than said second area> and wherein a portion of said 
radiation focused on a focal point of at. l east two of said defectors haa ptflasd through said 
phase reorder. 

25- (Canceled) 

26. {Previously Presented) An apparatus, as claimed in Clatm 24, whsteio; 
one of said immersion ien*eg is associated with each of the detectors to reduce the 

spot, size as sociated with r adiatiou co uvergi ng on the respective detector. 

27 . (Uriginal) An appanrtus. as claimed in Claim 24, further comprising: 

a reflective surface, positioned (m a I its! side of the at least one diflractivc optical 
element, 

28. (Ori^iuul) An apparatus, as claimed in Claim 27, wherein: 

at least some of the plural ify of detectors are located in a hole in the at least one 
diffractjvc optical element, 

29. (Original) An apparatus, as claimed in Claim 27, wherein: 

at ieasL aunie of tie pksralily of detectors are located on a second side of the One or 
more ditrracttve optical dements > the second side behig in an opposing relationship with 
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the first side. 

30. (Original) All apparatus, as claimed in Cltiim 27, wherein: 

the plurality of iktcctnrs are located between the reflective surface and the al least 
one diffractiw optical clement and aloiiji un axis of the at least one dif&uctivc optical 
element. 

31. fOiifiinal) An apparatus, as claimed in Claim 24, wherein: 

the at least one diffraetive optica! clement has an. obscuration and at least one of 
the plural ity uf dclcclors is located in a shadow of [he obscuration with respect to 
radktion having a wavelength, different from a wavelength of wdialiun converging on the 
al least one detector. 

32. (Original) An apparatus, as claimed in Claim 26, wherein: 

tit least one of the detectors? is integral with the companding iiittiiereiun Icn*. 

33 . (Original) An apparatus, as claimed in Claim 26 v wherei a: 

a plurality of the immersion lenses and ti umncspondingmimbcr of detectors have 

at J cast substantially parallel and cull incar centra i axes and the central axcar of the 

immersion lenses and corresponding detectors are at least substantially parallel and 
eollinear with an optical axis of the at 1 east one dilliactivc optical element. 

34. (Original) An apparatus, a* claimed in Claim 24, wherein an aperture si7e 
of trie holographic unit exceeds the Ficanci scale. 

35. (Currently Amended) An apparatus for receiving an optical signal 
Iransmittcd throm&h free space, the optical srigntil containing data, comprising: 

a first holographic dement for focusing radiation including a number of different 
wavelengths, wherein each wave! englli is focused to a diHeccnL point; 

u phase retarder having an area that Is leas Inan an area of the lirst holographic 
clement, wherein the phase retards has a maximum radius that is no greater than 80% of 
a radius of the first holographic element; 

a number of detectors; and 

a number of second lenses, wherein one of said second lenses is located between 
the first fens lioloEm*r)hfc element and an associated detector, the second leas reducing a 
»P«i size of the focused radiation afttjr passing through the second len s, wherei n at least 
s ame radiation pass ed thruuun said nhase retards i y passed thro ug h each uf said second 
lenses . 

36. (Previously Presented) An apparatus, as claimed in Claim 35, furlher 
comprising: 

a plurality of detectors, each detector being lucuUxl at or near a respective focal 
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point and receiving the radiation focused on the respective local point 



37. (Original.) An apparatus, as claimed, hi Claim 36, wherein: 

the plurality of detectors are positioned ail spaced apart locations along an axis of 
the first, lens. 

38. (Previously Presented) An apparatus, as claimed in Claim 36, whereio: 
each of ike secund lenses is an immersion lens. 

39. (Original) An apparatus, us idwmed in CJaim 36, further comprisiiigr 
a reflective surfave pusi tioncd on a fi r$t side Of the first len 5. 

40. (Original) All apparata^, a? cloiillcdin Claira 39, wherein- 
at least some of th e plurality of detectors are lncarsd in a hole in the first tens. 

41 . (Cri^nuJ) An appaxaliis, as claimed in Claim 39, wherein; 

at least some of die plurality of detectors arc located on a second Bide of the first 
lens, the second side being in an opposing relationship with the first side. 

42. (Original) An apparatus, as claimed in Claim 39, wherein; 

the plurality of detectors are located between the reflective surface and the first 
lens and along an axis ot the first lens. 

43. (Original) An apparatus, as clafmed in Claim 3G, wherein: 

the Grsl lens has an n hscu mction and ar least one of the plurality uf dc lectors i s 
located in a shadow of the obscuration with respect to radiation having a waveleogTh 
different from a wavelength of radiation converging on the. at least one detector, 

44. (Original) An apparatus, as claimed in Claim 38, wherein: 

at least one of the detectors is integral with the respective imm ersion lens. 

45. (Original) An apparatus, us claimed in Claim 35, wherein the second tens 
is an immeraiun k\u» having *u index of retraction of at least, about 2.3, having u radius of 
curvature ranging fcoin about 4Q0 la about fiOO microtis. 

46. (Original) Ail apparatus, as claimed in Claim 35, wherein the second lens 
has a radi u$ running from ahont 200 f o about 3 00 in icrona. 

4 7 . (Currently Amended) A method, for receiving high frequency si gnal s 
transmitted Chruu^h free space, comprising: 

first passing an optical signal, the optical signal coiUamjEuj data, through a first 
lens comprising a diffractive optical eleiiient provided as part of a. receiver to form 
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fixuscd radiation having a. fust mean, wavelength, wherein said first Iltik subtends at least 
about 50 micrurudiun.s of a beam comprising the optical signal, and wherein at the 
reocivcr mcoptical signal has 311 angle af divergence of at least 20 microradiaus, and 
wherein Jess than [[all]] an entire cross-s ectiofl of the beam ramoriaimj the optical signal 
containing data i h passed through a pTjase retarded thai is provided sepmldrfowniu 
additinrvto the diffiacdve optied dement; 

second passing the focused radiation through a second kns Lu Jbrm converging 
radiation having a second mean wa volength, the first mean wavelength being different 
than the second mean wnvdonglh; and 

detecting data in (he convergent radiation at a plurali ty o f debtors, wherein at 
least some radiation received at eac h of said detecto rs lias passed through fiaidphrtsft 
ttlm&r, and wherein at least some radiation reived at n ach nf ftald drtcctors ha« no t 
passed thro ugh said phase retanlcr . 

48. (Original) A method, as claimed in Claim 47, wherein: 

the optical signal is composed ofradiatinn of a plurality of diflferhia wavcloxiijrlhs; 
in (he first passing step [he first lens is a diflraofive optical element; tfie focused radiation 
includes a plurality of signal segments, each signal segment having a different mean 
wavelength; and in the Ural passing step only ft iirsl portion of the optical signal is? pas9cd : 
through a phase re(ardcj. 

49. (Original) A method.* as claimed in Claim 47 s further -ccfcmpri sing, before 
the fir st passing step: 

LranKmifting said optical signal through atmoafplucric distortion, at a first rate that 
is greater than one gigabit/second. 

50. (Original} Ajnalhod, as claim 

the first portion of the opt i col si^aal contacts a central portion of flic, difftective 
optical element and wherein die first portion of the optical signal has a different pluuw 
man a second portion of the opti cal signal that is not passed through the phase rctarder. 

S*L (Original) A method, as claimed in Claim 50, wherein: 
said first portion is the radiation in the optical signal that contacts the diflractivc 
optical element within a radial dialance of a center of the dif)Vactivc optical element wliile 
said second portion is the radiation that contacts the difrmctive optical clement outside 
the radial distance. 

52. (Original]) A method, as claimed in Claim 17, wherein; 
in the detecting step, each of the plurality of signal segments is deLeclcd by a 
different dclcc for. 



(Original) A niclhudj reclaimed in Claim 47, wlcrcin: 
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the second Jen s is an immersion lens. 

54. (Original) A .method, as claimed in Claim 48, wherein; 

alter Oil? first passing step and before the second puaaing step, the plural ity oI" 
si jgnal segment* are refl e^ted by a reflective sur fiiuu. 

55. (Original) A method, a* claimed in Claim 4 7> wherein: 

the optica] signal has a beam size at an upertureof a source tninRmitterassociAle-d 
with the optical si&iml thai is less than an inner scale. 

56. ("Original) A method, as claimed in Claim 55, wherein the beam size i* no 
m ore than about 10 nun 

57. (Currently Amended) An apparatus for receiving an optical signal* die 
optical signal oon^iniiiB data, comprising: 

a first optical element for focusing a set of different optical wavelengths in the 
optical si&iuil iU; dim-runt locations along a first optical axis of said JlrsL optical clement; 

a second optical el ement for retarding a lylvusu of a poTtion of said opfic ftl signal: 

a reflective s iir face ibr reflecting the focused set of difBeretit optical signals atid 
forming u reflected set ol ditrcrcnt nnticd isigrialy; aiid 

anurnbcTof dctactoi'B, wherein for each detector Ihfiifi is an a«»ocf atcd wWran 
immersion lens, wherein ihc immersion lens of each detector is positioned to receive one 
of the reflected optical signals, the immersion lenses being luuuLol alumf Qic first optical 
avip^d wherein each detector re ceives ai some of said at least a portion of said optica] 
signal passed QWjyh smd pha^p retarfar 

58. (l^viously Preseoited) An appartiLu^ 
comprising: 

a nuinbiy of second lenses, wherein a second lens is located between the 
rcllcclivc surface and the detector, the second Jens reducing a wavelength of the reflected 
optical signal, whereby a spot size of Uie rcileclcd optical signal is reduced after passing 
through the second lens. 

59. CCuncclcd) 

60. (Original) An apparatus, us duirncd in Claim 59, wherein: 

the plurality of detectors tire positioned at. spaced apart locations along an axis of 
the first lens, 

* 1 ■ (Oii&nal) An apparatus, as claimed in Claim 58, wherein: 
the second lens is tui Oiimursion lens and a respective irrirriersioo lens is located 
between each of u, plurality of detectors and the first Ions to reduce a spot size associated 
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with ladialian con vetoing on Iho respective detector. 

62. (Original) An apparatus, as claimed in CJaiui 59, wherein: 

ullcusL some oftheplnraJity of detector arc located in a. hole in the firrrt lem. 

*53, (Original) Ad apparatus, a* claimed in Claim 59 7 wherein: 
al least some of the plurality of detectors are located uu a second side of the Srst 
lexis, the second side being ui an opposing relationship with flic first side. 

(54, (Original) An apparatus, as claimed iii Claim 59, wherein: 
the plural ity of detectors are located between the reflective surface and the firsH 
lens and along an axis of if ic firaL km. 

65. (Original) An apparatus, as claimed to Claim S9, wherein: 

the first lens has an obscuration and uL Ims* one of the plurality of deteeiora is 
located, in a. shadow of the obscsuralion with respect to radiation having a wavelength 
different iron] a wavelength of radiation converging on the id leaal one detector. 

66. (Ori&inal) An apparatus, as claimed in Claim 59,; wherein: 

at least one of the detectors is integral with the respective friixnundon lens. 

67. (Original) An apparatus; as claimed in Claim 57, wherein (he first lens has 
a focal Ipnglh and the reflective surface is located al a distance irom 

approximately equal to 50% of the focal length, 

68. (Currently A mended ) A method for receiving ftjl optbal Migjial transmitted : 
througt Jx<jc space, comprteing; 

first passing the optical sigiud, lhe optical si gpzl containing data, through a first 
lens to form a plurality of signal segments, each corresponding 10 a, different median 
wavelength, wherein the first* lens is a diiTractive optical element; 

second pagshiKa portion cuinpririini Iocs f^an an entire ansa of a eroas^chon of 
the optical signal through a phase retarded 

reflecting Ihc plurality of signal segments off a icileetivc surface to form reflected 
radiation; and 

detecting data in the reflected radiation « or ntr-tir un optical focal point for each of 
the signal segment*, wherein a port ion of each of said signa l ammanfe hasjiagggd 
said phase reJ arrigr; 

wherein the optical signal has a beam adze that 3s leaa lliwn a size of an inner scalc 
rathe vicinity of ihc source transmitter, atid whetvin passing a portion of the optical 
signal through a phase rctarder redu ces smear i n the si grxal segments. 

69. (Original) A method, as claimed in Claim 68, wherein: 
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in the first passing step a first portion of the. optical signal is passed through a 
phase Tctarder. 

70. (Original) A method, as claimed in Claim 69, wherein: 
Ihii first portion of the, optical signal contacts a central portion of Che diffractive 
oplical clement <ind wherein flic first portion of Chv uptieal signal has a different phase 
than a second portion of the 0 plicul signal that ix not passed through the phase retardcr. 

7 1 - (Original) A rnathud, as claimed in Claim 69, wherei n: 
said fnsi portion is the radiation in the optical signal thai contacts tne. diffroctive 
optical clement within a radial distance of a earner of the at least one of a holographic 
nmt> diffiactivc optical element while said sceond portion is the radiation that contacts 
die diffract ive oplical elumcnL outside theradtal dfslflfiM. 

72. (Original) A method, as claimed in Claim 68 , wherein: 

in tile detecting step, each of (he plurality of aignal segments is detected by a 
different detector. 

73. (Origiiial) A method, aa daimed in Claim fiS, ftirfher bcimprisiig: . 
second passing Ciie reflected radiation through, a second lens 1o form converging 

radiation having a median wavelength different from the reflated radiation, 

74. {Originfll) A method, as claimed in Claim 73, wherein: 
lie second lens is an immersinn lens. 

75. (Canceled) 

76. (Previously Presented) A method, as claimed in Claim 68, wherein the . 
beam size is no more than aboui 1 0 mm. 

77-89 (Canceled) 



Allowable Subject Matter 

2. Claims 1-24, 26-58, 60-74, and 76 are allowed. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. US 6700856 B2, US 6687196 Bl, US 6633439 Bl, US 6614742 B2, US 6608808 
Bl, US 6580534 B2, US 6574174 Bl, US 6556517 Bl, US 6536899 Bl, US 6496252 Bl, US , 
381044 Bl, US 6370422 Bl, US 6289151 Bl, US 6236508 Bl, US 6007747 A, US 5946281 A, 
US 5867315 A, US 5781257 A, US 5757523 A, US 5610734 A, US 5565668 A, US 5545896 A, 
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US 5469250 A, US 5444236 A, US 5438187 A, US 5373182 A, US 5303024 A, US 5255065 A, 
US 5150171 A, US 4975926 A, US 4957336 A, US 4939369 A, US 4687282 A, US 4227090 A, 
US 4115701 A, US 4092531 A, US 3609365 A, US 20060152700 Al, US 20010013960 Al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Agustin Bello whose telephone number is (571) 272-3026. The 
examiner can normally be reached on M-F 8:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571)272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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